Molecular characterization and identification of Saprolegnia by restriction analysis of genes coding for ribosomal RNA.
Restriction fragment length polymorphisms (RFLPs) in two regions of the ribosomal DNA (rDNA) repeat unit were examined in 33 strains representing 18 species of Saprolegnia. The Polymerase Chain Reaction (PCR) was used to separately amplify the 18S rDNA and the region spanning the two internal transcribed spacers (ITS) and the 5.8S ribosomal RNA gene. Amplified products were subjected to a battery of restriction endonucleases to generate various fingerprints. The internal transcribed spacer region exhibited more variability than the 18S rDNA and yielded distinctive profiles for most of the species examined. Most of the species showing 100% similarity for the 18S rDNA could be distinguished by 5.8S + ITS restriction polymorphisms except for S. hypogyna, S. delica, S. lapponica, and S. mixta. The rDNA data indicate that S. lapponica and S. lapponica and S. mixta are conspecific with S. ferax, whereas there is no support for the proposed synonymies of S. diclina with S. delica and of S. mixta with S. monoica. Results from cluster analysis of the two data sets were very consistent and tree topologies were the same, regardless of the clustering method used. A further examination of multiple strains in the S. diclina-S. parasitica complex showed that restriction profiles are conserved across different strains of S. parasitica originating from the U.K. and Japan. HhaI and BsaI restriction polymorphisms were observed in isolates from the U.S. and India. The endonuclease BstUI was diagnostic for S. parasitica, generating identical fingerprints for all stains regardless of host and geographic origin. Except for the atypical strain ATCC 36144, restriction patterns were also largely conserved in S. diclina. Correlation of the rDNA data with morphological and ultrastructural features showed that S. diclina and S. parasitica are not conspecific. Restriction polymorphisms in PCR-amplified rDNA provide a molecular basis for the classification of Saprolegnia and will be useful for the identification of strains that fail to produce antheridia and oogonia.